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t*f3tf^-f *o 30 
93HME&&Jft U * ^^R*Mt«5#ffllEftl»«Sr^fiK b 
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[0 0 0 1] 40 
[0 0 0 2] 
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A^€±J38*xVM * k LT, fcro«fc 5 ft3IW 5 H^£ 
*vrv>5 0 50 
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[0 0 0 3] #HBS 5 7- 5 1 7 8 1 #^#14, 

{?Xh) bft&m S:tL, SlftftiH 

5„ *fc, #MBS6 3-2 6 4 6 9 2#^#I4 N *— ^ 

[0 0 0 4] #FI¥2- 1 5 5 9 5#&#tt, T 

LTtt, tt*BB«CO/h*V^Mg— Ag, Ca, Ag, L 
i-Al, Li-Ag, *3 it5A 1 f£k*<D&mM$&WM 
&s &\Z-tf¥ffflm 6 0- 1 6 5 7 7 1 ^<k#^#HB¥ 5 
-12 117 2^fRft^(Cfc|fl^$^ f^iCfcoT 

[0005] m^^W^B^icM^-rs^f^ft^ 

15 lt« 9 13 H, 1 9 8 7 ^(Applied Physics Lett 
ers, 51, 1987, P. 913. ) ifih'O , rolgtC. W. T a 

[0 0 0 6] r z.-vtt&ft#&k LXM^ftto&tn 

=.<?M,§§fc (J^TAl qtBS-1-) ^ffiV^T, ttfcfcSEA 

[0007] v 5 -^-f-/i' • • 7/5^ K • y 

Ai/vV^, f65#3610ll 9 8 9¥(Journal o 
f Applied Physics, 65, 1989, p. 3610. ) (C(4 N ^®&%M 
&ftM-fZ> A 1 q icy -v y vgl^^D CM 1 (Eastman 
Chemicals) #<Z>3bfefei!f £ K~7° Lfc*T-^M 

fe*<Z>®i3ftji^ie: «t 9 %3tfe* s *t>5 r k Sr#^-f 5 
[0008] roflf*t*lv^"C#<oflRailB**«ft4 

[0009] z.*it><Dmmfi z {-*m^td&A : j$w§i%% 

X>MX, gp^^ELJS^fl, 3S3tSl¥^ 2 0 ~ 1 0 
0 nmSS (4 Onmii^V^) TfETUftSI* t flf* 
tftlOOnmlf, ^r(C3~l 5 V^MD-t-?)^ i: 
*«)«IHi*tt3 * 1 0 5 ~ 1. 5 * 1 0 6 (V/ 
cm) t^V 1 ,, 

[0010] r (0 J; 5 fti«fl;^-^Sffi%4x T/<y 
[0 0 11] Sfc, r©W»ELOJBG»SrfflV^T«/h* 

*^^y h^znzww ^^W4^y^4\ . %2 
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[0 0 12] #J>^- «M"*rt©3tMliii» 
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Rt^tXllj , f|4 6-§\ 111 OH (199 

2) (cP^^tlT^-So 
[0 0 13] 

^ttWT-fe 9 , ^l*«sp<lfr<;i'^tti 10 

[0014] r©tffl^f J; 9 J&5±iaaA»* 

Wrzftt>ftZ9i%?>< kt% 3-20 v©i:gfE«i± 

*#3SSfi±te<7) ± 5tci0 5 ~l0 6 tf^<. fcilfc&s* 

fc. 20 
[0 0 15] *«Wtt±iaiWiSr#»-f 5t© 

[0 0 16] 

[»HSr»P*-t5fc«)0^a] ±3Bgft&:&*-t-5#$& 
Hi J; 9 fc*— at©«ttlWfc, 4>&< t fc-o©JWt^T 
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[0 0 18] 
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*1-5„ £Ht©£Bi0>ftifift«H:.fc 9*#^aiiti3^§ 

[0 0 2 0] LTfl, TWJ&m^TJUs 

D ]) ±S^JRSrfftftt*HftO/h$v^&JR*l«isau-C 
4ot>, Ca, Mg, L i ©vvfft:&»*:'£#Lfc£»&& 
»JRT#^f-S^i:iSS*LV\ BP*>A 1 ^ Al- 
Zn^i Ag^, Z n^ftif/$>fflV^tiS 0 - 

K (I TO) »fll^fcticfflv^ti3 0 
[0021] ««lWroac«pII6/«c^l»SrW't-5Sfi, ff 
£f£5 0—1 0 0 0 0 nmiSS4U\ #cfl;<£>L#VMg 

nnsmsxt. iMt«irotf5is(io f v/c 

m^— <fc 9 „ 1 ftffiiDffiftT? 1 . 5~2«fffiV\&» 

[0022] ^miciia^w^^ostffl^fcs^ # 

#1"5^10 4 (V/cm) 
[0 0 2 3] «*©#**Ttti^CDL#V^tt*:©# 

#vMi^±t?fe*if^*^jEri- 0 ±E5 o~i o o o 

0 n mOjfeflt^-ett, 3-15 V©B«lintt:©«JHM[ 
J2 3 * 1 0 3 ~3 * 1 0 6 (V/cm) fc&9, 

[0 0 2 4] Sfc, ^=^^S**«**lfiFLT^SrW 

[0 0 2 5] *%W<Dmm%ytf^'( 
iift<, -ISw^■«EL*^--t:-fflv^btvSJ;5ftJE?L«I 
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[0 0 2 9] ±C^H^fftt^j: LTfi. 10 
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y?-^ h y T^v*ir©#a9i»f*: (i-yh^/v 

S„ 20 
[0 0 3 0] r<Dja^tc^sxn5c3gSr^tf#< CD 

fi*/w^/-/u®^y y HS* TV y o 

[0 0 3 1] t LT X =¥7 y V 
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9Pl«tC7i^»^ ^71^111, t-y^/ve^ 

[0 0 3 5] #38^ 3 ) tt, ±iB^3t»3tttro 
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rt^ft, H{^ft#*£LT©EL* : f,fc!J«JH* 
[0 0 3 6] ±ffi©«ffiWt#fci-5^btfc*3t^ 

LIE* fc fit* fcflf* Lfc*#*#tt0W Wi 1 *®^ 

-fl©**^?-<0***i&#ai (HOMO) irftlS 
2ttil (LUMO) <D^timtCjE?Lt«^^A9-fla 

<fe><5 0 

[0 0 3 7] JM^MrtlOftftLfc*****©^ « 
yy'^4^ r y^T^"y^^^K^kLX^Z^) , Ml 
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mmmm n si 1 n^-sa 
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50 .tuajfcJSJtS^Stv^f^fflSrW-***. 
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1 q ^Ki Lll 8 0 0 n m© U * 

3r-Y* H Ltff*2 5 0 0nmO#?Lf!iMi5^ 
J^Lfc 0 JJIC, ^W±(cy ^r>A^3%^t?A 1 -L i 
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[0 0 6 4] mmm 2) it ommx v %z>mwmm 50 



rkfrmSTi/ -1 1 1 ana /i -1 

10 

3«Uo!/7^1S2±t 1 Sttt^/yh^f 

Lm^&TOTLOiC^ftAWfgft/'W Si 1 *®^ 7 
k LXA 1 qmhVl-SDlU «£»=»— T>T^8s 
"9 ¥^15:^ 7 5 0 nmWl^Dxfl/yS^g© 
SEtciA 1 qW^BMSJi^ffML/c,, rcofti^tr/M 

h LXm& 3 6 0 0 n m©#?LRft^)tJi 5 SrffM L 
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H®.* 9 Sr» *4 k *>> L-ttf^^ic 
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[0 0 6 8] ZoLX&btl1tWiftyt l T'UX&. m 
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6, «|f^t>JC±EO«fctt : f-*«JWaL±fBOJ¥*2 5 0 0 
n m»#Ef ^3ti 5 rtfiTo //l/|rMLt, fH 
Stt^-^btlSJt^liSISix*:. ^rf-IS^ttH:, 7 V 
PPJPT? 4 . 1 m A/ c m 2 (DSW^Wtt, 1 8 0 c d / 

[0069] mmu) i Tojw*j:«jft5awwi 

3lr«Lt^7^IS2SrffltU ^ h 

Sr^T L«-7-XUtiE7LoPi*oaA^rt6ft^^ S^*^ 
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^ffi(E J: Vffi.%<DM<3tc 1 1 0 0 n m<nWftWL<DMWk 

©a«#y^fi'ytt : Fo4*i:A i qco*E^ai* 

[0 0 7 0] rco^Sr/W yy- ^L-g-tf^ttE 
M L> rtlSr^-T^ h LTff^2 7 0 0 nm(0#7LS 
ft38*Ji*jefi!ELfc. $ f>(c^co±icy 3%^r 
tf A 1 - L i 9 ft 6 2 2 0 n mJfco^lIftlii+S 6 
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[0 0 7 1] r5 LT^kftfcSWSSftTW^fcia 1 
Oct 5 fctf^-WS 1 Sr/JO^-O L«J£ LT^lk Lfc 

10 0c d/m ! ^3t^#btt^io r^Bft*^ h 
WMD*IHHf <D 1 / 1 5X°foitz 0 ^ftfe^SiC 

[oo72] (nasfifii 5 ) N^awRirtisrtf-f-sawtf io 
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[0 0 7 3] $P>^0±lry^«?ASr3%^tfA 1 - 
6 £=i#fc <fc <9 ML, Sfi-ttSm £ 20 

[0 0 7 4] r. 5 Lt^btufcffi^^x/M^SrHi 
<fc 5 l Sri^*T»EE"T* # 5 «t 5 ft«S6 

Lfctl6, J±^)(tfe#L-8 VPPip-T?6. 4 mA/ cm 
2 CDHsft^^tT/, 3 5 0 c d/m 2 (Dffg^tfetvfc, 

[0 0 7 5] rwssft*^ WWfcillJtLfci 15, * 
^ FyKD^ffiilSfi, Jfc&filo*^ K/kd¥#*I<£> l 

£it*fc 0 30 

[0076] (mm) mmmwfti^ i toswwk 

PD, ^3t»*ttO«-7-S«tt*«^^LTAl q, 

[0 0 7 7] ^</Vi?+ — *£S£r3 * 1 0" 6 T 
o r r*-e§|V\fc«, TPD©^- M:tS«Lgfi 
JPJRL-C, ±fE#7*S4£±«fi£l£fe#0. lnm 
@JtWiSit-eilJ¥i LT8 0 nm<DTPD§r^#tfd 0 40 
iSfc^T*, Al qCD/tf— KcH^^LigfetJnflLT, |r] 

t < &*8g&8> o . l n mg«©3iflft?Wp: cU5 

0 nmWA 1 q &r^fLfc„ 

[0 0 7 8] £sb(C, fWI^ffit LT, yf^A4I 

?i*<DiMS^&#0. 0 1 5nme*fcfc5J:5fc: 

wsiLfca, -tca 1 h^p^la 1 srg^^n 
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[0 0 8 0] 

iftl&ffii: <fc 5 fc$-*t©WIinfc:, ikftte*?* > h£ 
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t>£8 -eft** 1 4 5 1 ^ 5 4#« i *> 6 0 
[0 0 8 1 ] *»Kt«ttb«, t«*«t 5 «#3fi«^ «t «9 

[0 0 8 2] r©J;5^*«Wttl*Wfiiill©**St) 

[0 i ] ^mwvnmmm 1 ict swtfsjt^-f ^ 

[0 2] 2 K J; 4#?Lftft*3t** 

[@ 3 ] #38B<z>fi!6<DJBai 3 ic J: « «SM8J67 f ^W ^ 

1 */<-WS 

2 mmwfo 

3 gPJPIffi 

4 y - vm 
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